Abstract-This
INTRODUCTION
With the significant economy growth, the issues of resource consumption and increase of carbon emissions have been emerging in China (Zou, 2010). The Energy Report of China (2008) points out that carbon emissions in China present in both the increase of total amount of emissions and the regional change of emissions, which can be explained by the uneven distribution of energy resources and economic development in China. The level of economic development, the industrial structure and the energy intensity also affect regional carbon emissions, which reflect different characteristics. The discrepancies on China's regional carbon emissions lie in three aspects at least. First, the distribution of regional carbon emissions is different. Second, regional discrepancies are widening. Third, the elastic coefficients of carbon emission affecting factors in different regions vary greatly with different reactions of regional carbon emissions to their affecting factors. As to the interpretation of discrepancies on China's regional carbon emissions, there are many researches done by Xu (2006) , Zhang (2006) , Du (2007) , Tan (2008) , Zhu (2009), Guo (2009), etc. However, this paper differs from these researches in two main aspects. On one hand, many of the current literatures manage to calculate the regression coefficient of national overall carbon emission affecting factors (such as Zhao, 2009; Li, 2010) . Nevertheless, they ignore the impacts of different regions on carbon emissions; as a result, the explanations to discrepancies of regional emissions may be insufficient. For this reason, this paper tries to establish a regression equation between regional carbon emissions and their affecting factors in order to span the gap of current researches. On the other hand, parts of the present literatures tend to convey the direct-viewing contrast of carbon emissions of each province, lacking an analysis of the trend for discrepancies on China's regional carbon emissions. Accordingly, this paper attempts to make a quantitative analysis of the trend of discrepancies on China's regional carbon emissions by using β Convergence Models on the basis of establishing a regression equation between carbon emissions and their affecting factors.
II. ESTIMATION OF MODELS OF CARBON EMISSIONS BASED ON PANEL DATA

A. Data,Variables and the Setting of Econometric Model
Taking the availability of data into consideration, this paper selects empirical data in a time span between 2005 and 2009. For lack of the data from Tibet, Hong Kong and Macau, this paper selects 30 areas (provinces, autonomous regions, and municipalities). According to the Statistical Yearbook of China, this paper divides China into three parts: the eastern region, the central region and the western region. The data come from every year's Industry Statistical Yearbook of China, Energy Statistical Yearbook of China and some statistical reports. Explanation to the main variables as follows:
(1) Explained variable: in this paper, carbon emission (CE) is the explained variable.
(2) Explaining variable: the level of economic ① development: in this paper, the level of economic development is measured according to GDP per capita (PGDP), namely, the ration of the total output and total population, which is often used for this purpose.
the level of energy consumption: in ② this paper, the level of energy consumption is measured by the unit GDP energy consumption (UC) (ton of SCE/10 000 yuan) and the industrial added value of unit energy consumption (IC) (ton of SCE/10 000 yuan). The unit GDP energy consumption is a major index to reflect the level of energy consumption and the status of energy conservation and consumption reduction, which refers to the ratio of the total primary energy supply and gross domestic product (GDP). It is an index of energy utilizing efficiency. This index can also indicate the energy utilization degree in a country's economic activities, reflecting the International Conference on Global Economy, Commerce and Service Science (GECSS 2014) economic structure and the change of energy utilizing efficiency. The industrial added value of unit energy consumption is the ratio between the industrial energy consumption and industrial added value, which is an index representing the change of industrial energy utilizing efficiency.
the level of technology: in this paper, the level of ③ technology is measured by technology market turnover (TP) (0.1billion). This index reflects the impact on carbon emission level from the traditional energy use upgraded by new technology.
TableⅠ shows 30 areas annual mean value and standard deviation of the main variables. 
B. Correlation Analysis
TableⅡ shows correlation coefficients between variables. According to the table, it can be seen that correlation coefficients between CE and other variables mentioned above are less than 0.3. The correlation coefficients between PGDP, IC and TP reach more than 50%, showing the statistical significance. Meanwhile, this paper further investigates the variance inflation factors and finds that they are all less than 10. So the multicollinearity problem is not severe. From the samples in this research, it can be found that the high IC and UC will bring down the level of GDP per capita. In terms of low-carbon economy characteristic, the carbon emission can be reduced through the innovation and upgrading of technology to promote the upgrading of traditional heavy chemical industries. It is improper to eliminate these traditional industries completely. 
C. Regression results and Explanations
Table Ⅲ provides the regression results of the carbon emission affecting factors in the whole country, eastern region, central region and western region under the fixed effect and random effect. Hausmann Test indicates that the regression analysis of each region should choose a fixed effect model. Considering the country as a whole, all the parameters have statistical significances except the variables of IC. GDP per capita is positively correlated with CE and the parameter of the square of GDP per capita is negative, which illustrates that CE and GDP per capita have a relationship of an inverted U-shaped curve. The inflection point is about 65,132 yuan. Therefore, once the nationwide GDP per capita reaches the inflection point, the growth in carbon emissions could be slowed. It reflects the Chase Effect of some backward areas in China. In contrast, UC is negatively correlated with CE and the parameter of UCS is positive, which means that UC and CE have a U-shaped curve relationship. The inflection point is about 2.5109 ton of SCE/10 000 yuan. So, once the nationwide UC surpasses this inflection point, the rising of carbon emissions will be accelerating. The results also indicate that TP is negatively correlated with CE, showing that the increase of TP contributes to the decrease of CE.
In the eastern region, GDP per capita is positively correlated with CE and the parameter of the square of GDP per capita is negative. Thus it illustrates that CE and GDP per capita have a relationship of an inverted U-shaped curve. The inflection point is about 57,605 yuan. Therefore, once GDP per capita in the eastern region reaches the inflection point, the growth in carbon emissions could be slowed.
In the central region, all the parameters of variables have no statistic significances. Therefore, it is difficult to identify the inflection point. This also means that each variable has no noticeable impact on CE.
In the western region, UC is negatively correlated with CE and the parameter of UCS is positive, which means that UC and CE have a U-shaped curve relationship. The inflection point is around 2.9989 ton of SCE/10 000 yuan. So, once UC in the western region surpasses this inflection point, the rising of carbon emission will be accelerating. In addition, TP is negatively correlated with CE. This result suggests that the increase of TP contributes to the decrease of CE.
III. THE CONVERGENCY TENDENCY ANALYSIS OF CARBON EMISSIONS IN REGIONS
A. Absolute β Convergence Model
The following is the general regression model for absolute β convergence of carbon emissions in each region in this
In the above equation: 
IV. CONCLUSION
Through the estimation via established models of interregional carbon emission affecting factors in China and the use of 2005-2009 inter-provincial panel data, the results show that there is an inverted U-shape environmental Kuznets curve relationship between carbon emissions and GDP per capita in the whole country and eastern region, and a U-shape curve relationship between the unit GDP energy consumption and carbon emissions in the whole country and western region. Meanwhile, the increase of technology market turnover contributes to the decrease of carbon emissions in the whole country and western region. The estimation results from β convergence models indicate that, in the long term, convergence of carbon emissions in various regions may still come down to the absolute β convergence.
The revelations of this study include the following three aspects. First, when relevant carbon emission policies are formulated and implemented, the discrepancies of regional economic geography and energy consumption should be taken into consideration thoroughly. To reach the inflection point of carbon emission, it must be done to accelerate regional economic growth, reduce energy consumption intensity, speed up industrial restructuring and develop non-resource-based industries. Second, actively promote the popularization and application of energy conservation and emission reduction technologies and establish the technical service system of energy conservation and emission reduction. Third, in China, the narrowing of the overall discrepancies of the regional carbon emissions has just begun. It has a long way to go to consolidate and develop this trend. It may take a certain time to facilitate the narrowing of the discrepancies of the basic conditions between regions and the equalization.
